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The assessment of mangrove litter productivity by litter-
traps for the year 1996-97 was obtained from three dom-
inant mangrove stands in Mida Creek: Rhizophora 
mucronata (L.) , Ceriaps tagal (Perr.) C. B. Robinson and 
Avicennia marina (Forsks), Two Monsoon-related cli-
matic conditions occur in the area: wet period 
(Southeast monsoons, March- July) and dry season 
(Northeast monsoons, October-January). The three 
stands showed variations in productions between mor-
phological parts and between seasons. Community 
average total production during the period was 4.36g 
dry m' day" with 6.57 and 2.65g dry m" day" produced 
in wet and dry periods respectively. Species average 
total productions for the period were 4.49, 6.22 and 
2.35g dry m·2 day·1 for Rhizophora, Ceriops and 
Introduction 
Within the canopy stratum of mangrove forests are assort-
ments of leaves and other appendages at different stages of 
development; for instance, leaf status will range from green 
to differenl shades of yellow (senescing) . Litterfall encoun-
tered at the forest floor represent assortments of such devel-
opmental categories. The bulk of litterfall, however, is 
senesced and mostly associated with life strategy adapted 
for lowering the burden associated with retaining such low 
utility appendages attached to the plants. At old age, or 
when infected. such materials have low utility values to the 
species concerned and are usually shed off. Knowledge of 
the amounts and rhythms of litterfall is important in under-
standing the structure and productivity of the mangrove 
plants. This is even truer for the leafy components in them 
since leaf-photosynthesis forms the basis for energy capture 
and dry matter growth. And because leaf-photosynthesis is 
the sale mechanism for carbon assimilation, it may be 
expected that the investment on leaf longevity (hence leaf-
litterfall patterns) will reflect the photosynthetic gain over the 
lifetime of a leaf. The photosynlhetic gains are then distrib-
uted to the different competing sinks of the plant, including 
A vicennia stands respectively. Species average season-
al productions were 6.13,11.00, and 2.55g dry m" day" 
for wet periods , and 2.91 , 2.80 and 2.25g dry m" day" for 
dry periods for Rhizophora, Ceriops and A vicennia 
stands respectively. Peak lilterfall in Rhizophora and 
Ceriops occurred during the wet season, while peak lit-
terfall for Avicennia occurred during the dry season. 
Leaves dominated outflow throughout the observation 
period, with staggered peaks for the different species 
and seasons. The reproductive units also showed stag~ 
gered peaks between the different species and seasons. 
The staggered production pattern in lilter quality and 
quantity amongst the different species is discussed in 
relation with their phenological spreads and prevailing 
unique hydrological conditions. 
the reproductive units and storage organs, thus contributing 
to the net primary production. Part of the net productivity 
retained by the mangroves are converted to material for 
growth which in turn produces fixed matter, some of which 
may be exploited by man as wood or charcoal (Kokwaro 
1985, Kai ro 1995). Growth in mangroves is closely associ-
ated with replacement 01 old tissues, as litterfall, which due 
to thei r low utility, are shed off. 
Mangrove litter has been shown to drive important energy 
pathways for aquatic heterotrophs (Lugo and Snedaker 
1974, Saifullah 1982, Robertson and Duke 1987,1990) . The 
mangrove environments thus are homes to such creatures 
that derive some of their energy requirements from such 
pathways. Some tropical studies from West Malaysia 
(Malley 1978), Australia (Robertson 1986, Robertson and 
Daniel 1989, Smith et al. 1991) and Kenya (Slim et al. 1993) 
have demonstrated the dominant role the mangrove-
dependent crustaceans play in litter processing and nutrient 
enrichments to mangrove litter. In fact , these authors have 
demonstrated that crab-based litter processing in the tropics 
supersedes the microbial-based model for mangrove litter 
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processing that was characterised for the New World man-
groves (Odum and Heald 1972). Mida Creek has its own 
large share of crustaceans that may be involved in similar 
processes (Cannicci el al. 1996, 1997, 1998, Ruwa 1997, 
Vannini el al. 1997a, 1997b, Moragwa el al. 1998). Some of 
the litter material produced at the land-ward sites may be 
largely processed in-situ to support benthic productivity and, 
in the process, support secondary productivity dependent on 
micro-and macrobenthic food chains (Moragwa el al. 1998). 
This is highly likely, as the basin parts of the bay have been 
reported to be poorly flushed (Kitheka 1998) 
The forest mudflats also play important roles as life sup-
port system for bird-life in the Watamu Marine National Park 
and Reserve (Moragwa el al. 1998) . In recognition of this 
value, the area was declared a Global Biosphere Reserve 
by UNESCO in 1979 and has been one of the outstanding 
RAMSA sites since. Despite the support it lends to various 
life forms from the forest floor through stratified prop roots 
and trunks to the canopy, not much is available of the pri-
mary source of the main carbon base - the mangrove-
based litter - that drives Ihese processes . More specifical-
ly, there is no documented information on the productivity of 
mangroves from this RAMSA ecological site. In addition to 
this, Mida Creek also has a special hydrological characteris-
tic: it has no river inlets but have a large number of diffuse 
outlet points along the creeks for underground water outflow 
(Kitheka 1998), making this system especial ly unique. 
Information on temporal and spatial production patterns is 
thus crucial for underpinning the ecological roles associated 
with the dominant species in this habitat. Currently, data on 
litterfall is reported here, especially for the purpose of pro-
viding baseline information on litter productivity at the three 
levels of community structure. 
Materials and Methods 
Study site 
Descriplion of Ihe study area 
The study was conducted on the central part of the Kenyan 
coastline in the mangrove forest reserves of Mida Creek 
between longitude 39' s8'- 39' 40'E and lati tude 
3' 18'- 3' 23'S. The hydrological and water-borne nutrient 
regimes of the study area are well described in Kitheka 
(1998). The main forest areas are shown in Figure 1. 
Rhizophora sampling station (marked with U') resemble the 
'fringing' mangrove described by Lugo and Snedaker 
(1974) , and modified recently by Twilley el al. (1986) and 
Lugo el al. (1988) in that incoming and retreating tidal veloc-
ities are low and dense (as also reported in Kitheka 1998). 
They also have well-developed prop roots that accumulate 
large stocks of debris, perhaps contributing to some accre-
tion that supports the extensive tidal flats seen in the area 
(Figure 1). The other two sampling stations are marked with 
U' (for Ceriops) and with U' lor (Avicennia). The third station 
is closer to the basin type forest in the same classification of 
Lugo, while station 2 is intermediate between the two. There 
is some zonation among the dominant species: Short 
Avicennia (about 3- sm tall) occupy the landward (basin) 
Gwada and Kalro 
area, while the middle zone constitutes mostly Ceriops 
(about 3-Sm tall) , followed by Bruguiera 
gymnorrhiza-Rhizophora mosaic (6-10m tall) . Sonneralia 
alba (6- 10m tall) whenever available, occupy the sea mar-
gin breaking the very strong waves , but gets rep laced by 
giant Avicennia (12-18m tall) along large creeks and 
Rhizophora (8-12m tall) along small creeks (fringing). Other 
tree species, occurring in Jess frequently predictable pat-
terns and on the landward sites, are Xylocarpus granatum 
(6-10m tall). Heriliera litoralis (2-4m tal l), and Lumnilzera 
racemosa (1-2m tall). 
Litter survey 
Data for li tter productivity was obtained directly with the use 
of some 30 litter-traps (stainless steel rings, 75cm diameter, 
0.44m squared at surface, with conical nylon netting of 1 mm 
mesh attached to the ring). These were placed at random , 
with each stand of Rhizophora, Ceriops and Avicennia hav-
ing 10 traps each. The litter nets were always above the high 
water mark of spring tides, to avoid contamination with high 
spring waters. Litter collection intervals from all nets were 
fortnightly, and at each collection time litter was transferred 
to plastic bags and labelled appropriately. These were kept 
cool in an icebox and transferred to the laboratory where 
they were further analysed. 
Litter-fal/ analysis 
Mangrove litter from each species' zones were sorted by 
their morphological units (leaves, flowers, flower buds, fruits, 
propagules) and residue Iractions (or 'rest'). The leaf and 
propaguJe units were counted, oven-dried to constant weight 
(48 hours, 70'C) , and their dry weights recorded. The flow-
ers, flower buds and rest fraction were oven-dried to con-
stant weight and their dry weight determined. Bimonthly lit-
ter data were pooled into monthly data and then standard-
ised into comparable units for dry weight assessments and 
percentage contribution by parts. 
Results 
The number, dry weights and percentages by component 
units, for litterfall data are shown in Table 1. The average 
leaf-l iuerfall from all litter catches in the three stand commu-
nities was O.77-leal units (SO 0.31) m ' day' (range: 0.30 of 
December to 1.1 9-leaf units of September). Leaf-l itterfall 
numbers in the dry season was greater than wet seasons' 
average. An average of 0.8s-leaf units (SO 0.34) m ' day' 
was collected in the dry season while 0.70-leaf units (SO 
0.32) m 2 day-' were collected in the wet season. The aver-
age leaf litter biomass produced during the period was 2.51 
(SO 0.97)g m ' day ' (range: 1.27 of December to 4.39g m ' 
day' of July). Community average production for other com-
ponent units were 0.10,0.03, 0.64, 1.07g dry m ' day ' for the 
flowers, flower buds , propagules and rest fractions respec-
tive ly. Community average total production during the period 
was 4.36 (SO 2.12)g dry m ' day' with 6_57 (SO 1.39) and 
2.65 (SO 0.50)g dry m' day' produced in wet and dry peri-
ods respectively. The high production in the wet season over 
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Figure 1: Map of Mida Creek showing sampling stations, Onsert - map of Kenya 
dry season was reflected in the component units that com· 
prised total lilterfall (except for flower buds) with wet sea-
son's leaf biomass being 3,39 (SD 0,75) against 1.94 (SD 
0,50)g m" day ' for dry period. Similarly, wet season propag-
ules' biomass was 1,22 (SD 0,84) against dry period's value 
of 0.09 (SD 0.04)g m' day", while the residue fraction was 
1.82 (SD O,4g) against 0,45 (SD 0,23)g m ' day" for wet and 
dry periods respectively. The component units that com-
prised this liller were heavily represented by leaf lilter, which 
had an average proportion of about 61.5% (with 51.95 and 
72,97% in wet and dry periods respectively), 
A turther classilication of lilterfall data, by species and 
morphological parts, is presented in Table 2, Species aver-
age total productions for the period were 4,49, 6.22 and 
2.35g dry m ' day" for Rhizophora, Ceriops and Avicennia 
stands respectively. Species average seasonal productions 
were 6.1 3, 11.00, and 2,55g dry m ' day" for wet periods, 
and 2,91, 2,80 and 2,25g dry m' day" for dry periods tor 
Rhizophora, Ceriops and Avicennia stands respectively, 
Peak lilterfall (gram dry m" day" ) in Rhizophora and Ceriops 
occurred during the wet season. Leaf·litter fraction in the 
totalliller in the wet period was higher than those tor the dry 
period for Rhizophora and Ceriops, but not for Avicennia in 
which leaf liller was more pronounced during the dry period 
(Table 2, Figure 2), Leaf-liller biomass in the wet season 
were 3.05 , 5.87 and 1.26g m' day" (representing 15,3,30,2 
and 6,47% of leaf component in total litler) tor Rhizophora, 
Ceriops and Avicennia respectively. During the dry period 
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Table 1: Number and dry weight of morphological litter units from three mangrove slands a\ Mida Creek. Kenya. (All values mean ± SO from 
observations of 30 liller traps). Numbers in parentheses indicate standard deviation 
Units shed Litter biomass by component parts Biomass of component parts 
(no!m:l/day) (g.dry/m'/day) (%) 
Ivs props Ivs flws fb props rest' tolal Ivs flws fb props 
Max. Production 1.1 9 0.09 4.39 0.38 0.36 2.20 2.29 7.91 86.65 11 .29 10.56 29.53 
Min. Production 0.30 0.00 1.27 0.03 0.00 0.04 0.25 1.87 40.51 0.55 0.00 1.29 
Avg. Production 0.77 0.02 2.51 0.10 0.03 0.64 1.07 4.36 61 .51 2.49 0.99 11.57 
(0.31) (0.02) (0.97) (0.11) (0.10) (0.77) (0.76) (2.12) (1546) (2.85) (3.02) (11.30) 
Avg. Wet production'· 0.70 0.02 3.39 0.13 0.01 1.22 1.82 6.57 51 .95 1.85 0.09 17.73 
(0.32) (0.02) (0.75) (0.08) (0.01) (0.84) (0.49) (1.39) (6.32) (1.0) (0.18) (10.9) 
Avg. Dry production?· 0.85 0.02 1.94 0.10 0.06 0.09 0.45 2.65 72.97 3.22 1.87 3.44 
(0.34) (0.03) (0.50) (0. 14) (0. 15) (0.04) (0.23) (0.50) (12.52) (3.97) (4.26) (2.01) 
Legend 
Ivs = leaves; props = propagules; flws = flowers; fb = flower buds. Rest· is inclusive of unclassified tissues fragments. Wet production" 
includes March 10 July collections. Dry production~ includes August to January collections 
they were 2.18 , 1.89 and 1.76g m ' day ' (representing 28 .0, 
23.4 and 21.5% of leaf com ponent in total litter) for 
Rhizophora, Ceriops and Avicennia respectively. 
day" o r 28.4% of the total community litter (Table 2, 
Dominance species levels). T he maximum leaf litter output 
from the Rhizophora community during its dominance peri-
od was 42.5% in December and the minimum was 16.9% in 
February. Ceriops followed shortly. slightly dominating for 3 
months from May- July and contributing on average 7 .72 
(SD 0 .85)g m' day' or 39.9% of tota l community litter during 
its dominance period. Avicennia only marginally dominated 
for two months. August and September, w hen it contributed 
on average 2.63 (SD 0 .53)g m ' day" o r 31 .65% to the tota l 
community litter by dry weight. 
Since the proportion of leaves in total litter was generally 
domineering, it was further analysed for detailed insight into 
its temporal structure by species. In Table 2 and Figure 3, 
the pe rcentage leaf-l itter fo r Rhizophora, Ceriops and 
Avicennia are presented. Results presented in Table 2 have 
shown that Rhizophora and Ceriops produced more leaf-l it-
ter than Avicennia. From Figure 3A, it is evident that the 
Rhizophora-based leaf litter dominated for 5 months, from 
Octobe r to April, contributing on average 3.2 1 (SD 1.70)g m" The dominance of Rhizophora-rich leaf- litter as seen in 
Table 2: Litter biomass by morphological parts and species from three mangrove stands at Mida Creek, Kenya. (All values mean ± SO from 
observations of 10 litter traps per species type) . Numbers in parentheses indicate standard deviation 
Individual 
production 
Max. prod 
Min. prod 
Avg. 
productIon 
Avg. Wet 
production'" 
Avg. Dry 
production1' 
Dominance 
sp. levels~· 
Total 
production 
Avg. 
production 
Leaves Reprod P units Rest fraction Leaves Reprod P units Rest fraction 
(gdry/m'/day) (gdry/m'/day) (gdry/m'/day) (%) (%) (%) 
Rm C.t Am R.m C.t Am R.m C.t Am R.m C.t Am R.m C.t Am R.m C.t Am 
6.36 10.8 2.79 4.02 4.58'" 1.32 2.00 5.15 1.66 42.5 50.5 33.4 25.9 20.0'~ 5.56 10.60 28.80 19.50 
4.50N 21.4N 
1.00 0.90 0.52 0.12 0.09 0 0.33 0.19 0.18 6.14 13.7 4.98 1.09 1.09 0.00 3.92 2.41 2.24 
2.51 3.53 1.48 1.05 1. 10 0.1 9 0.93 1.59 0.68 21 .80 25.6 14.1 6.96 7. 16 0.91 7.33 10.50 5.97 
(1.54) (2.87) (0.68) (1.41) (1.29) (0.39) (0.52) (1.85) (0.48)(10.89)(11 .32) (10.0) (8.47) (6.69) (1.63) (2.45) (9.02) (4.86) 
3.05 5.87 1.26 1.71 1.91 0.43 1.37 3.22 0.87 15.30 30.2 6.47 8.45 9.25 1.97 6.26 19.90 4.51 
(2.34) (3.21) (0.29) (1.75) (1.53) (0.54) (0.47) (1.9) (0.46) (11.0) (1 5.1) (1 .06) (8.61) (6.2) (2.23) (2.44) (10.6) (1.56) 
2.18 1.89 1.76 0.20 0.52 0.01 0.53 0.34 0.48 28.00 23.4 21.5 2.56 5.82 0.17 7.51 5.16 7.39 
(0.56) (0.69) (0.86) (0.08) (0.82) (0.01) (0.12) (0. 13) (0.47) (8.47) (7.12) (9.5) (1.08) (7.6) (0.15) (2.49) (2.16) (6.7) 
3.21 7.72 2.63 
(1.7) (0.85) (0.53) 
28.40 39.90 31.60 
(7.88) (4.63) (6.74) 
Tota l litter Wet production Dry production Avg . production Wet production Dry production 
(g dry/m'/day) (9 dry/m'/day) (g dry/m'/day) (%) (%) (%) 
R.m c.t Am Hm C.t Am R.m C.t Am R.m C.t Am R.m C.t Am R.m C.t Am 
4.49 6.25 2.35 6.13 11 .02 2.55 2.91 2.80 2.25 36.07 43.10 20.83 56.45 30.85 12.70 37.57 34.30 28.14 
(3.22) (5.35) (0.93) (4.56) (5.38) (1.26) (0.54) (1.00) (0.73)(16.05)(19.58)(9.81) (21.8) (24.9) (4.3) (9.81) (5.99) (8.05) 
Reprod' (= reproductive) units here include flower buds, flowers, and propagules. Wei production'· includes March to July collections. Dry 
production2p includes August to January collections. Dominance sp. levels)O pertains to production levels in periods when each species dom-
inated in leaf litter fall. R.m, C.t, and Am refers to species Rhizophora mucronata . Ceriops lagal and Av;cennia marina respectively. 4.58M , 
4.50N, 20.0'" and 21.4N values refer to the two C.t. reproductive peaks of May and November 
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Figure 3A is closely related to total litler fall produced during 
the same period of December and April (Figure 3~). In the 
same way, the dominance of Ceriops~rich total l itter between 
May and July can be traced substantially to its dominance in 
leaf-litter production within the same period. The temporal 
profiles of reproductive-based units (Figure 36) and res idue 
fractions (Figure 3C) did not substantially alter the total litler 
biomass profiles. For instance the reproduct ive units from 
Rhizophora only contributed an average of about 1.05 (SO 
1.4 1)g m" day" or 6.96% (wet season contributing a high 
8.45% and dry period a low 2.56%) of Ihe total litter Even 
the peak contribution of about 2.81 g m ' day ' or 25.9% in 
February from Rhizophora stands (Figure 2) did not sub-
stantially spike Rhizophora total littertall in that month 
(Figure 2). The lack of a major influence from reproductive 
litter to total litter also applies to Avicennia, which had an 
average of about 0.19 (SO 0.39)g m ' day ' or 0.91% (wet 
season contributing about 1.97% and dry period about 
0.17%) of the total litter being accounted for in the repro-
ductive units. For Avicennia, there was also a high residue 
fraction peaking in January with about 1.66g m 2 day I or 20% 
(Figure 3C) due to aborted flower buds , which also did not 
significantly change the biomass profiles. 
In Ceriops the biomass of reproductive units was on aver· 
age 1.10 (SO 1.29)g m" day ' or 7.16% (wet season con-
tributing 9.25% and dry period about 5.82%). In thiS species, 
reproductive litter was closely associated with the rest frac· 
tions during the wet season with both peaking at similar 
intervals, i.e. in May-June. However, during the dry season, 
these units were unrelated in their peak productions, with a 
peak appearing for the reproductive units but none for the 
rest fractions. The contribution of reproductive and rest units 
at wet season peak production times thus re lated well to the 
total littertall in this species. In May, the biomass of the 
reproduclive units (4.58g m ' day') and for the rest fractions 
(4.5g m ' day ') elevated the total litler biomass by almost 
57% (gross total species litter biomass for the month was 
16.1 g m ' day '), which peaked at that point (Figure 3A). A 
similar peak in November for this species was more related 
with reproductive litter biomass (2.2g m ' day ' or 21.4% of 
the total litlerfall) than the rest fraction (0.3g m ' day" or 
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3.0%) was. The total production for November was 4.5g m ' 
day '. An outstanding structural peculiarity from the repro-
ductive units in Ceriops was their staggered peak faU in both 
the wet and dry periods, while for Rhizophora and Avicennia 
they were only peaked once at the beginning of the wet sea-
son (Figure 3B). 
Discussion 
The variations in the mangrove stand species' litter produc· 
tion and total community patterns during the period under 
review (1996- 97) can be discussed in relation 10 species 
phenological spreads (plasticity) and to the unique hydro-
logical conditions in Mida Creek to which they respond. 
Rhizophora and Ceriops both belong 10 the family 
Rhizophoraceae while Avicennia belongs to a different fam-
ily, Verbenaceae. The observalion that peak littertan in 
Rhizophora and Ceriops occurred during the wet season, 
whi le peak littertall for Avicennia occurred during the dry 
season may indicate that littertall forcing functions (endo-
genic or exogenic) were similar for the two Rhizophoracean 
species but different for Avicennia. The two Rhizophoracean 
species study sites were closely associated with more water 
submergence (frequent inundation) than was Avicennia. 
Environmental conditions thus exist that create and separate 
special habitat heterogeneity classes for the Mida Creek 
mangroves. Two mangrove associations classes were 
defined for the Mida Creek mangroves based on an earlier 
modeling on water circulation and coastal trapping of brack M 
ish water by Kitheka (1998): Rhizophora and Ceriops form-
ing one-association class near creek edges (front water 
zone) and has better exchange than the Avicennia class on 
the backwater zone, which has high salinity anomalies). 
Mangrove stands in Mida Creek are typically zoned accord-
ing to the description of Dale (1961) and MacNae (1968) . 
In his study, Kilheka (1998) characterised the main hydro-
graphic regimes associated with the two mangrove associa-
tion-classes in Mida Creek. Outstanding amongst them was 
the prevalence of salinity anomalies associated with trap-
ping of brackish waler by tidal flush ing. This condition seems 
unique for Mida Creek as it relies solely on underground out-
flow for its fresh water supply, which creates and sustains 
the habitat-classes for mangroves. The Rhizophoracean 
species at the headwaters (station 1 and 2, Figure 1) thus 
have an environment completely different from the 
Verbenacean at station 3. This is reflected in their strategies 
for production as evidenced in littertall patterns. Olher physi-
co-chemical variables may also dictate different physiologi-
cal adaplations for the mangroves al the two sites. MacNae 
(1968) observed that the presence of sand appeared to 
restrict the growth of Rhizophora and Ceriops, and that 
Rhizophora could germinate and grow in any area, but 
would flouri sh well only in water-logged areas where 
Avicennia usually died. It has been argued that the banded 
vegetation structure of mangroves (see Tomlinson 1986) is 
a diHerential reaction to these conditions by different 
species. Different mangrove species thus are known to 
occupy diHerent locations within the inter-tidal zone. A 
notable exception to this ru le is Avicennia marina. Avicennia 
marina occurs in the lower intertidal range near the major 
Gwada and Kalro 
creeks and floods almosl daily (not studied here), where it 
contributes to the stabilisation of sediments on sandy sub-
strates. It also occurs in the upper intertidal ranges (station 
3 in this study), on usually very dry sandy conditions (except 
when moistened by spring tides), in which zone sediment 
movements are minimal. Paradoxically, at the seaward 
zone, trees are structurally well developed (taller, th icker) , 
whereas they are mostly shrubby at the landward areas 
(MacNae 1968, pers. obser.). 
The recorded total litte r production in Mida Creek man-
groves (Table 1 and 2) is considerably on the higher side of 
values reported from other places in the world (Saenger and 
Snedaker 1993). Litter productivity values for high produc-
tive mangroves in literature include those of China (5.12g m 7 
day " Peng and Lu 1990) Malaysia (4.22g m ' day ', 
Sasekumar and Loi 1983), USA (4.48g m ' day ', Lahmann 
1988) and Mexico (3.42g m ' day ', Day et at. 1987) among 
others. In Mida Creek the average community litter produc-
tion, estimated as 4.36g m' day ', was higher than the aver-
age production in Gazi Bay, Kenya (which was 2.51 and 
1.05g m' day' for Rhizophora and Ceriops species respec-
lively, Slim et al. 1996). This indicates Ihat Mida Creek man-
groves are amongst the most productive systems in the 
world. Values below 19 m? day 1 are not uncommon in the lit-
erature. These are frequently encountered in basin type 
mang roves of the world (Saenger and Snedaker 1993). 
From production statistics presented here, it may be expect-
ed that the rate of dry matter production from the Cenops 
stand would contribute significantly to the carbon source of 
the forest floor. The progressive colonisation of Bruguiera 
gymnorrhiza-Rhizophora stands by Ceriops species at Mida 
Creek is rapidly changing the structure and stature of the for-
esl (Kairo and Gwada 1998), and Ihis may partly be related 
to the domineering litter production by Ceriops species that 
may gradually be changing the substratum to conditions that 
favour them. 
Although it has been suggested that the effects of plants' 
litter on soil development may have direct consequences for 
their own fitness, as well as for that of other plant species 
occupying the same site, direct evidence is conspicuously 
lacking. The consequence of plant-soil feedback may oper-
ate in such a way that the resulting soil conditions exert a 
selective force, either against a plant species that has 
altered the soil conditions or against possible competitors. 
The extent to which certain traits, thai enable plants to mod-
ify their habitats, contribute to the persistence of the species 
involved is still a matter of speculation. When the fitness of 
potential competitors is reduced, relalive to Ihat of the off-
spring of the plant species that has altered soil conditions 
plant-soil feedback might contribute to site monopolisation: 
However, dominance may be lost (or never reached) when 
the fitness of the offspring is negatively affected by the feed-
back from the soil , as compared with fitness of other occu-
pying species. Unlike the situation of Gazi Bay where 
Ceriops litter production was low (leaf-litter fall was 1.05g m 
' day ' , Slim el a/. 1996), and the species zones relatively 
intact, the situation at Mida Creek is a bit different. Ceriops 
is progressively colonisating stands of Bruguiera gymnor-
rhiza-Rhizophora and outcompeling them especially in 
areas where Bruguiera-Rhizophora canopies are opened 
Soulh African Journal of Bolany 2001, 67: 443-449 
up, It is behaving more like an invasive species, The 
observed life strategy and the litter production dala put 
together may tempt one to think of them as opportunists in 
the sense of early succession strategists. 
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